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AIRS SCAN GEOMETRY

* Altitude: 705 km
* Scan Period: 2.667 s
* Ground Footprints: 90/Scan

Direction
of Flight

~ 324,000 obs./24hr day AIRS Channels for Tropical Atmosphere with
~ 270,000 cloud-cleared T _surf=301K

~45 km horizontal resolution

Designed primarily for water g
vapor and temperature :

measurement but contains

info on several trace gases
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Improvements in ozone retrieval

» Version 5 uses climatology and not ECMWEF-trained regression in first

guess
» Uses an increased number of channels in 10 um band

 Improved information content analysis for each retrieval
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See Divakarla et al., Evaluation of Atmospheric Infrared Sounder (AIRS) Ozone Profiles and Total Ozone
Retrievals, in preparation for J. Geophys. Res.

AIRS information content analysis described by Maddy et al., submitted to IEEE Trans. Geosci. Remote Sens.



Tropical /subtropical AIRS/OMI
comparison

AIRS-OMI ocean only relative difference
30°S - 30°N, Nov 3/2004
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Ozone column agreement improved with increased DOF
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Mixing in extratropical tropopause region
Jennifer Wei (NOAA) and Laura Pan (NCAR)
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New methane product

Work by Chris Barnet and colleagues

AIRS monthly average, September 2004

CH4 {200mb), Sept.200D4

200 mb CH, 500 mb CH,
Maximum Degrees of
sensitivity freedom
level

Ref: Xiong, X. et al. (2007), Characterization and Validation of Methane Products from the Atmospheric
Infrared Sounder (AIRS), J. Geophys. Res. (under revision)



Seasonal methane increase over Tibetan Plateau

Xiaozhen Xiong and colleagues

Convection of boundary layer methane to plateau during monsoon

September minus May 2004 methane difference
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Ref: Xiong, X., C. D. Barnet, S. Houweling, J. Wei, E. Maddy, X. Liu, M. Divakarla, L. Zhou, and M. Goldberg
(2007), Methane Plume over the Tibetan Plateau during the Asian Summer Monsoon Observed from AIRS and its

Comparison with Model, submitted to Geophys. Res. Lett. 8



Improvements in carbon monoxide
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CO mixing ratio x1 0’ Degrees of freedom

* Increased number of “perturbation functions” in retrieval
* A priori same as that for MOPPIT in Version 5

 Best sensitivity around 500 mb, but good sensitivity at higher pressures
under certain conditions

» About 0.5 to 1.5 degrees of freedom for column



NSF/NASA MILAGRO campaign

Work by Wallace McMillan and colleagues

AIRS CO cross-section
Mexico City to Monterrey

AIRS CO Cross-Section MXC to Monterrey: 20060319
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AIRS CO 500 mb map

AIRS 500mb CO on 20060319 1950 UTC
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Biomass burning CO

ATRS DAILY CO AT 500 mb (ppbv) 20070715
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Credit to Ed Olsen for the movie
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Middle tropospheric CO,

Work by Mous Chahine and colleagues

Research product by technique CO, July, 2003

AIRS C02, July 1-31, 2003

of Vanishing Partial Derivatives.

First global mapping of CO, by
radiance spectra. The results are
consistent with the aircraft data
and large-scale circulations.

Latitude

Best sensitivity at 300 - 500mb.

Other methods published/under
study: Barnet et al., Engelin et
al., Strow et al., Chédin and

Crevoisier

Ref: Chahine, Jiang, Li, Olsen, Chen, Yung and Randerson, “AIRS CO2 in the Upper Troposphere,” presentation at 4th IWNGGMS,
Paris, 25 June 2007. See also Chahine M., C. Barnet, E. T. Olsen, L. Chen, and E. Maddy (2005), On the determination of atmospheric
minor gases by the method of vanishing partial derivatives with application to CO 2, Geophys. Res. Lett., 32, L22803,

doi:10.1029/2005GL024165.

Contours — 500 hPa geopotential heights
Arrows — 500 hPa wind vectors
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Influence of Sudden Stratospheric Warming on UTLS CO, and O;

Xun Jiang, Moustafa T Chahine, Qinbin Li, Edward T Olsen, Luke L Chen, Yuk L Yung

Final breakup of the vortex
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Summary

Version 5 brings substantial improvements to AIRS ozone
and carbon monoxide and a new product in CH,.

New information content metadata can help in using (or
comparing) AIRS O,, CO and CH, in models.

Re-processing of observations since 9/2002 ongoing and
available from Goddard DISC.

More about AIRS CO, at Fall AGU session on “Space
Observations of Atmospheric Carbon Dioxide™.
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Tropical/subtropical land-only AIRS/OMI
comparison

AIRS-OMI land only relative difference
30°S - 30°N, Nov 3/2004
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AIRS /aircraft CH, comparison
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AIRS Milagro
Averaging Kernels

v5 AIRS CO

retrievals have greater
specificity of vertical
sensitivity and provide
averaging kernels to
document this and enable
comparison to models, in
situ, and satellites.

AIRS CO Averaging Kernels: Mexico City
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Tracer-tracer studies
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(e.g. O,)
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AIRS O.-H,0 May 15, 2004, 65N

Laura Pan (NCAR)
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